. Very recently, Sanborn (1931) and also Torrey and Montu (1931) have observed that non-spore-bearing anaerobes or microaerophiles are frequently much more numerous iD the stools of adults than are the aerobes; Sanborn states that the count obtained by planting high fecal dilutions in cooked meat tubes was frequently 300 times as high as that on aerobic plates. Bergey's Manual of Determinative Bacteriology (1930.) lists, under the genus Bacteroides, Tissier's, Bacillu8 bifidus and his Coccobacillus oviformris; also the species described by Distaso and Debono. The genus Bacteroides is defined as consisting of "motile or non-motile rods, without endospores. Show good growth with ordinary culture media; without pigment formation. Obligate anaerobes." These species are also described in Ford's Textbook of Bacteriology (1927) , and in Castellani and Chalmers' Manual of Tropical Medicine (1919) .
In our own investigation, 65 stools were cultured; aerobic and anaerobic colony counts were made, and various anaerobic colonies-from each stool were fished for replating and further study. I ive of these stools were from infants; 40 were from normal adults; 20 were selected from patients that were apparently normal as far as their intestinal flora was concerned.
TECHNIC
Dilution of the feces. The method used by Torrey (1926) was followed. The fresh stool was emulsified in sterile 0.85 per cent salt solution. After allowing the coarse particles to settle, the emulsion was decanted into a sterile test tube having an inside diameter of 16 to 17 mm.; a heavy black pencil mark was made on the wall of the tube and the suspension diluted until the mark was just visible on looking through the tube toward a strong We used B. mesentericus to consume the oxygen. Two covers (or two bottoms) of Petri dishes were chosen which had smooth perfect edges and were of exactly the same size. The glucose blood agar was poured into one and inoculated with the fecal dilution; a very stiff (3 per cent) nutrient agar was poured into the other and inoculated with B. mesentericus. Both plates were thoroughly dried in the incubator for 15 to 30 minutes; they were then placed face to face and sealed with two layers of adhesive tape. The The anaerobic colony count, as given in table 1, includes the colonies of aerobes that developed on those plates; the true number of obligate anaerobes was computed by subtracting the aerobic colony count from the anaerobic colony count. The obligate anaerobes encountered in this series all have the characteristics of the genus Bacteroides. In these dilutions, spore-bearing anaerobes were never encountered. Table 1 shows that in the majority of adult human stools, the predominating viable organisms are obligate anaerobes. This confirms the observations of Sanborn (1931) and of Torrey and Montu (1931) . MacNeal, Latzer, and Kerr (1909) found that the anaerobic plate count of stools of the adult was, on the average, no higher than that of the aerobic plates; this we believe to be due to the fact that their period of incubation (48 hours) was too short, and their medium (litmus glucose agar) probably not favorable enough. Even under these conditions, they reported a few stools where from 2 to 12 times as many colonies developed on the anaerobic plates as on the aerobic controls.
From these 65 stools (60 of adults, 5 of infants) we isolated 198 strains of anaerobes for further study. Of these, 118 strains were Gram-negative and 80 were Gram-positive. We believe that the division of the Bacteroides into two main groups accord- 3. A number of our Gram-positive Bacteroides ferment inositol, glycerol, or mannitol. None of our Gram-negative species ferment inositol; only one ferments glycerol and only one ferments mannitol. 4 . Several of our Gram-positive Bacteroides reduce nitrates to nitrites; none of our Gram-negative species do this.
5. With two exceptions, all of our Gram-negative Bacteroides that ferment glucose likewise ferment galactose, levulose, and mannose; and with one exception, those that ferment lactose likewise ferment sucrose and raffinose. In the Gram-positive group, several species ferment glucose that fail to ferment galactose or mannose; and a number ferment lactose that fail to ferment sucrose or raffinose.
6. Most of our Gram-positive Bacteroides give a flocculent growth in infusion broth, with a clear supernatant fluid; most of them grow poorly or not at all in peptone water. The Gramnegative Bacteroides usually grow diffusely in infusion broth, and grow fairly well in peptone water.
For these reasons, we believe that the primary division of the Bacteroides into a Gram-positive and a Gram-negative group is a logical one.
The Gram-positive fecal Bacteroides seem to be made up of 20 or more species. Bergey's Manual (1930) lists 10. The descriptions in the original literature are often so meager that we have found it impossible to identify many of our strains with any of them. We feel it necessary to isolate and study many more strains of the Gram-positive Bacteroides before we can classify them; hence we leave this group for a later report.
The 118 strains of Gram-negative Bacteroides fall into at least 18 species; 2 of these, Bacteroides variabilis and Bacteroides thetaiotaomicron, have been described by Distaso (1912) ; the remaining 16 species are new. We are certain that there are other species that we did not encounter, but our list probably includes all of the commoner fecal Bacteroides and some of the rarer ones. None of them were pathogenic for white mice or rabbits when injected subcutaneously in large doses. These negative reactions, common to all, are omitted from the detailed descriptions of the species.
1. Bacteroides gulosus (isolated 7 times) On blood agar plates, this organism appears as a small oval bacillus 1 to 2 micra long, 0.8 to 1 micron thick. It stains more deeply around the periphery. On glucose broth, the same oval forms occur, as well as various other forms: small cocci; bacilli with marked bi-polar staining; large swollen bacilli, 3 to 4 micra long, 2 to 3 micra thick, staining only at the ends; also longer bacilli up to 6 micra long.
Colonies on blood agar are soft, gray, entire, elevated, 2 mm. in diameter. On glucose agar the colonies are much smaller.
On infusion and glucose broth, the growth is heavy and diffuse. The pH reaches 4.8 on glucose broth.
Fermentation reactions: Acid and a very small amount of gas are produced from aesculin, amygdalin, arabinose, cellobiose, dextrin, glucose, galactose, glycogen, inulin, lactose, levulose, maltose, mannitol, mannose, melezitose, raffinose, rhamnose, salicin, sorbitol, starch, sucrose, trehalose, and xylose. Sorbitol and mannitol requires 2 to 3 weeks for fermentation. Neither acid nor gas is formed from glycerol.
Gelatin is liquefied in 2 to 3 weeks. Milk is acidified and coagulated in 4 to 20 days. Indol is formed. Lead acetate is blackened.
This species differs from Bacteroides thetaiotaomicron, which it most closely resembles, in that it ferments mannitol and sorbitol and liquefies gelatin. It differs from Bacteroides variabilis in that it is non-capsulated and in that it ferments mannitol, sorbitol, melezitose, and trehalose.
Bacteroides thetaiotaomicron (Distaso 1912) (isolated 14 times)
On blood agar plates, this organism usually appears as a small single oval bacillus, 1 to 2 micra long, 0.7 to 1 micron thick. It may stain solidly or only at the poles. In some strains, it appears as a slender rod, 2 to 4 micra long and 0.7 to 1 micron thick. In other strains, small coccoid forms predominate. In glucose broth, the bacilli are longer, up to 4 micra long, and often occur in pairs. Some large pale cells, about 3 micra long and 2 micra wide, staining only at the ends, may also be found in glucose broth cultures. No motility was observed; Distaso states that this organism is motile; we believe that he observed Brownian movement, which is very active.
On blood agar, colonies are soft, elevated, entire, and may vary from 1 to 4 mm. in diameter. They may slope straight up to a peak in the center, instead of being rounded. They may be grayish or yellowish. Glucose agar colonies are 0.5 to 1.0 mm. in diameter.
Growth on infusion broth and glucose broth is heavy and diffuse; on glucose broth, the pH reaches 5.0. 
Bacteroides incommunis
We have 2 strains, which differ slightly from each other. On blood agar, the bacilli are single, 1 to 2.5 micra long, about 0.5 micra thick. The staining is solid. In glucose broth, they are swollen and irregularly vacuolated, and sizes vary from 1 to 3 micra long and 0.7 to 1.5 micra thick.
On blood and glucose agar, the colonies are about 1 mm. in diameter, elevated, and slightly yellowish. One strain forms soft colonies; the other is stringy when emulsified.
On infusion broth and on glucose broth, the growth is diffuse. The pH on glucose broth reaches 4.8.
Fermentation reactions: Acid and a small amount of gas are formed from amygdalin, arabinose, cellobiose, dextrin, galactose, glucose, inulin, lactose, levulose, maltose, mannose, raffinose, rhamnose, sucrose, and xylose. One of our two strains ferments glycogen and starch, the other does not. Neither strain ferments aesculin, glycerol, mannitol, melezitose, salicin, sorbitol, or trehalose.
Gelatin is not liquefied. Indol is not formed. Lead acetate is blackened. Milk is acidified but not coagulated; it coagulates promptly on boiling.
Bacteroides distasonis (isolated 20 times)
This species ranks next to Bacteroides vulgatus in frequency of occurrence.
On blood agar, this organism appears as a single, solid staining bacillus, 1.5 to 2.5 micra in length, 0.5 to 0.8 micra in thickness, with rounded ends. Some strains will show a few bacilli 5 to 8 micra long. The same forms appear on glucose agar and glucose broth.
The colonies on blood agar are soft, grayish, elevated, from 1 to 1.5 mm. in diameter. Two of our 20 strains are markedly hemolytic but not on agar made up with washed red cells. On glucose agar, the growth is poor, the few colonies that develop being pin point in size. Growth in infusion broth is light and diffuse. On glucose broth the growth is heavier and also diffuse. The pH reaches 5.2.
Fermentation reactions: Acid but no gas is formed from amygdalin, cellobiose, dextrin, galactose, glucose, inulin, lactose, levulose, maltose, mannose, melezitose, raffinose, rhamnose, salicin, sucrose, trehalose, and xylose. Bacteroides distasonis differs from Bacteroide-s vulgatu in that it ferments amygdalin, cellobiose, melezitose, salicin, and trehalose but fails to ferment arabinose and glycogen; and in that it usually fails to liquefy gelatin. It differs from Bacteroides incommunis (which it resembles most closely) in that it ferments melezitose, salicin, and trehalose, while it fails to ferment arabinose.
8. Bacteroides uncatus (isolated once) On blood agar, extreme variation in size and form occurs.
Some of the organisms are very minute slender bacilli, 0.5 to 1.0 micron long; on the other hand, filaments 20 to 30 micra long are also found. The ordinary length is 5 to 8 micra. Curved and hooked forms are plentiful. Bacilli may be club shaped or fusiform or show other types of irregularity. On glucose broth, small slender bacilli, 1 to 2 micra long, with pointed ends, are the predominating forms.
Colonies on blood agar are very minute and transparent. Growth is very poor on glucose agar.
On infusion broth and glucose broth, growth is slow and light; the broth is clouded. Glucose broth reaches an acidity of pH 5.6 only after 8 to 20 days of incubation.
Fermentation reactions: After 8 to 30 days of incubation, acid but not gas is formed from dextrin, galactose, glucose, lactose, levulose, maltose, raffinose, rhamnose, salicin, starch, and sucrose. No acid is formed from aesculin, amygdalin, arabinose, cellobiose, glycerol, glycogen, inulin, mannitol, mannose, melezitose, sorbitol, trehalose, or xylose.
Gelatin is liquefied in 16 days. Indol is not formed. Lead acetate is not blackened. Milk is neither acidified nor coagulated.
This organism may be more common than our results indicate, as we have a number of times fished colonies that might well have been Bacteroides uncatus, but failed to obtain growth on transplant.
Bacteroides uncatus does not resemble any other species in our series. We have classified it with Bacteroides diatasonis because it ferments salicin; possibly Bacteroides vescus may be more closely related, as the latter also ferments rhamnose without fermenting xylose. 9. Bacteroides tumidus (isolated 4 times) On blood agar, small thick oval bacilli predominate; they are solid-staining, occur singly, and are 1 to 1.5 micra long. On glucose broth, many swollen forms with irregular staining may be seen. These vary greatly in size; bacilli having the following dimensions were measured: 1 by 3 micra; 1.5 by 6 micra; 4 by 5 micra; 3 by 6 micra; 2 by 10 micra; 4 to 10 micra. The bodies of these swollen forms are usually very pale, with only the ends staining.
Colonies on blood agar and on glucose agar are soft, grayish, and elevated, about 1 mm. in diameter.
Growth is heavy and diffuse on infusion broth and on glucose broth. On the latter, the pH reaches 4.8.
Fermentation reactions: Acid but not gas is formed from dextrin, galactose, glucose, glycogen, inulin, lactose, levulose, maltose, mannose, raffinose, sorbitol, starch, and sucrose. Neither acid nor gas is formed from aesculin, amygdalin, arabinose, cellobiose, glycerol, mannitol, melezitose, rhamnose, salicin, trehalose, or xylose.
Gelatin is liquefied in 12 to 20 days. Indol is not formed. Lead acetate is blackened. Milk is acidified but not coagulated.
Bacteroides ovatus (isolated once)
On blood agar and on glucose agar and on glucose broth, this organism appears as a single small oval, 1 to 2 micra long, 0.5 to 1 micron thick. The staining is solid.
Colonies on blood agar and glucose agar are soft, grayish, elevated, 1 to 1.5 mm. in diameter.
Growth is diffuse and heavy on infusion broth and glucose broth. On the latter, the pH reaches 4.8. Fermentation reactions: Acid and a small amount of gas are formed from aesculin, amygdalin, cellobiose, dextrin, galactose, 16. Bacteroides varius (isolated twice) On blood agar, slender bacilli, 1 to 2 micra long, predominate. On glucose agar, the bacilli are longer and thicker, being 2 to 3 micra long; the staining is very uneven, barred and vacuolated forms being common. In glucose broth, the bacilli are oval or coccoid.
The colonies on blood agar appear like very flat cones, 2 to 3 mm. in diameter. On glucose agar, the colonies are 1 to 2 mm. in diameter. Infusion broth and glucose broth are diffusely clouded. The pH of the latter reaches pH 5.0.
Fermentation reactions: Gas is formed from peptone. Acid and considerable additional gas is formed from galactose, glucose, levulose, and mannose. No acid and no additional gas are formed from aesculin, amygdalin, arabinose, cellobiose, dextrin, glycerol, glycogen, inulin, lactose, maltose, mannitol, melezitose, raffinose, rhamnose, salicin, sorbitol, starch, sucrose, trehalose, or On blood agar and on glucose agar, the colonies are 1 to 1.5 mm. in diameter; they are elevated and dry and difficult to emulsify. In infusion and in glucose broth, growth occurs as a powdery sediment with a clear supernatant fluid.
Fermentation reactions: Gas in small amounts is formed from peptone. Acid, but no additional gas, is formed from levulose only.
Gelatin is not liquefied. Milk is not changed. Lead acetate is blackened. Indol is not formed. Phenol red and brom cresol purple are decolorized in the presence of meat infusion.
The chief biological characteristics of the above 18 species of Bacteroides are given in abbreviated form in table 2.
ATTEMPTED SEROLOGICAL CLASSIFICATION OF THE GRAM-NEGATIVE

BACTEROIDES
We immunized 33 rabbits with different strains of Gram-negative Bacteroides, hoping that agglutination reactions would aid in the identification and classification of these organisms. We were unable to secure agglutinating sera of high potency, even after 15 to 18 semi-weekly injections; most of the sera acgglutinated the homologous organisms in dilutions of 1:50 to 1: 100.
To our disappointment, we found that these sera were strain specific rather than species specific; a serum rarely agglutinated any organism but the homologous one; when a serum did agglutinate another strain, absorption of the serum with the heterologous organism failed to remove the major agglutinin.
For example, we immunized 9 rabbits with 9 different strains of Bacteroides vulgatus, the commonest organism in our series. Each serum was tested against the 9 strains. In 5 cases, only the homologous strain was agglutinated. The other 4 sera each agglutinated one other strain besides the homologous one. These 4 sera were each absorbed twice by a heavy suspension of the heterologous agglutinable strain. Such absorbed sera still agglutinated the homologous strains though they now failed to agglutinate the heterologous ones.
In the same way, we prepared 4 sera against 4 We did not meet any of the three species of Gram-negative non-spore-bearing anaerobes described by Tissier as occurring in the stools of infants. These three species are:
Coccobacillus anaerobius-perfoetems (1900). Description of this species is very meager; there are no data on indol production, liquefaction of gelatin, or action on lactose or sucrose. It is oval in shape, occurs single, in pairs or short chains, and produces acid and gas from glucose.
Coccobacillus preacutus (1908) . This is a coccobacillus with long fine pointed extremities, the total length being 5 to 10 micra. It is rapidly motile. There is acid and abundant gas from glucose. No indol. No action on milk, gelatin, lactose, or sucrose.
Bacillus capilosus (1908) . Appears as a large curved bacillus or tangled filaments. Non-motile. No indol. No action on gelatin, milk, lactose, or sucrose. Acid but no gas from glucose. Harris (1901 Harris ( -1905 has described an interesting organism, Bacillus mortiferus, that obviously is related to our second group of Gram-negative Bacteroides because it produces gas from proteins without the addition of sugar. This was isolated from a liver abscess. It did not grow on ordinary media, the addition of blood, serum, or ascitic or hydrocele fluid being necessary.
